We analysed the four-decades-long X-ray light curve of the low-luminosity active galactic nucleus (LLAGN) NGC 7213 and discovered a fast-rise-exponential-decay (FRED) pattern, i.e. the X-ray luminosity increased by a factor of ≈ 4 within 200d, and then decreased exponentially with an e-folding time ≈ 8116d (≈ 22.2 yr). For the theoretical understanding of the observations, we examined three variability models proposed in the literature: the thermal-viscous disc instability model, the radiation pressure instability model, and the tidal disruption event (TDE) model. We find that a delayed tidal disruption of a main-sequence star is most favourable; either the thermalviscous disk instability model or radiation pressure instability model fails to explain some key properties observed, thus we argue them unlikely.
INTRODUCTION
Active galactic nuclei (AGN) have been found to be variable (in flux and/or spectrum) at all wavebands, from radio to X-rays, and even γ-rays, with variability amplitude being as large as a factor of ∼ 100 (Ulrich et al. 1997; Peterson 2001; Netzer 2008) . Moreover, the AGN are also known to be variable on different time-scales, i.e. from hours to years or even decades/centuries. Considering the lack of sufficient spatial resolution in most existing observations, variability studies have been essential to diagnose the physics, structure, and kinematics of the central regions of AGN. The time-scales, the spectral changes, and the correlations and delays between variations in the different continuum or line components will reveal the nature and location of different physical components and on their interdependencies. For example, in the reverberation mapping method, the time lag between optical/ultraviolet continuum and Hβ (Mgii, Civ also) emission lines is crucial to constrain the size of broad line regions in AGN (for a recent review, see Bentz 2016) .
Theoretically speaking, the variability of AGN on different time-scales is believed to be triggered by different mechanisms. Over short time-scale of hours to months, the leading variability mechanism is the fluctuation within the accretion disc (e.g., McHardy et al. 2004 McHardy et al. 2006; Netzer 2008; Kelly et al. 2009 Kelly et al. , 2011 McHardy 2010) . Additionally, the variability in infrared, optical and soft X-rays on this time-scale also possibly relates to either the change in illuminating X-ray emission (e.g., Shappee et al. 2014; Denney et al. 2014) , or in the dynamics of absorbing gas (Grupe et al. 2013; LaMassa et al. 2015; Runnoe et al. 2016) . Besides, in Blazars, their variability may be caused by the shock and/or turbulence within the jet. Dramatic (large amplitude) flux variation on time-scales over years has been clearly observed in numerous AGN (e.g. Strotjohann et al. 2016) , and several mechanisms are proposed (e.g., Valtonen et al. 2008; Elitzur et al. 2014; Merloni et al. 2015) . Among them, one interesting scenario is the tidal disruption event (TDE) model, i.e. considering a star to be captured and tidally disrupted by the supermassive black hole (SMBH) of a galaxy (Rees 1988 , see Section 3). The TDE usually produces an outburst (e.g., Drake et al. 2011; Blanchard et al. 2017 ). On longer timescales of ∼ 10 3−6 yr, the variability can be triggered by the instabilities in the accretion discs (e.g., the radiationpressure instability, see Janiuk et al. 2004; Janiuk & Czerny 2011; Czerny et al. 2009 ). Over cosmic time, consensus has been reached that during the non-AGN phase gases will accumulate in a quiescent disc around the SMBH located at the centre of a galaxy, and then, due to some un-identified instability mechanism (see below for more discussions), they will transfer inward rapidly on to the black hole (BH) in a brief but luminous outburst (Bailey 1980; Shields & Wheeler 1978) , leading to the so-called AGN phase of the duty cycle.
Among the variability analysis, the shape of the longterm light curve can be served to diagnose the physical mechanism. For example, the light curve of a typical TDE follows a t −5/3 power-law form (Rees 1988; Phinney 1989; Gezari et al. 2009 ). Another example comes from gammaray bursts, which exhibit broken power laws with power-law index difference from one phase to the other, superimposed with various flares (Zhang et al. 2006) . Interestingly, we notice that in X-ray binaries (XRBs), those dwarf novae and soft X-ray transients exhibit numerous outbursts, where each outburst shows a fast-rise-exponential-decay (FRED) light-curve profile in X-rays (e.g., Chen et al. 1997; Powell et al. 2007; Yan & Yu 2015) . Physically, the FRED profiles in XRBs can be nicely interpreted under the thermal-viscous disc instability model (DIM; for reviews see Lasota 2001; Done et al. 2007 ). To our knowledge, additional systems with the FRED profile are, some GRBs (Peng et al. 2010) , the thermonuclear burst of one neutron star XRB (Galloway et al. 2008) , the outburst of intermediate BH candidate ESO 243-49 HLX-1 (Lasota et al. 2011) , and two decade-long sustained TDE candidates (Lin et al. 2017a,b) .
In this work, we gather from literature the X-ray observations of the low-luminosity AGN (LLAGN) NGC 7213 over the past four decades. We report that this source also exhibits a FRED light curve, together with a possible weak reflare as caught by RXTE. Remarkably, the rising phase is also observed. NGC 7213 is the first normal AGN, to our knowledge, with the FRED evolution pattern observed (cf. Strotjohann et al. 2016 for X-ray light curves of AGN with large amplitude).
This paper is organized as follows. Section 2 presents the basic properties of LLAGN NGC 7213, together with its FRED flare profile. Section 3 provides the TDE interpretation, which we argue most likely. Other mechanisms, e.g., radiation-pressure instability and DIM, are discussed in Sections 4 and 5, where we argue that they are unlikely. The final section is devoted to a brief summary.
LONG-TERM X-RAY FLARE OF LLAGN NGC 7213
In this section we will first provide the basic properties of NGC 7213, and then investigate the long-term light curve of NGC 7213 in various wavebands. We find that the unusual FRED pattern is mostly evident in X-rays, while there is no useful information/constrain in other wavebands (except the decline in radio).
Basic properties of NGC 7213
NGC 7213 is a nearby face-on LINER (low-ionization nuclear emission-line region ; Phillips 1979; Gültekin et al. (2009) . Based on observations at epochs after 2000, the bolometric luminosity estimated from broad spectrum is L bol 0.9 − 1.8 × 10
L Edd (for details see Emmanoulopoulos et al. 2012; Schnorr-Müller et al. 2014) , where M8 ≡ MBH/10 8 M and the Eddington luminosity (for the hydrogen fraction of 0.7) is defined as L Edd = 1.47 × 10 46 M8 erg s −1 . NGC 7213 is intermediate in radio, between radio-loud and radio-quiet, possibly, because of relatively large beaming effect, as the viewing angle in this system is likely small. The viewing angle of the jet can be constrained from that of the clumpy dusty torus, if we assume they are perpendicular to each one. Based on highspatial-resolution infrared (IR) observations by Gemini, Ruschel-Dutra et al. (2014) modelled the IR spectrum and constrained the viewing angle to be i 21
This source reveals a number of interesting properties. Observations after 2000 find that the ultraviolet bump is either absent or very weak in this source (Starling et al. 2005; Lobban et al. 2010) . There is also no evidence for a Compton reflection continuum in hard X-rays, and the observed narrow Fe Kα line is probably produced in the broad-line region (Bianchi et al. 2003 (Bianchi et al. , 2008 Starling et al. 2005; Lobban et al. 2010; Ursini et al. 2015) . All these results suggest that a cold disc, if exists, should be truncated at a large radius after 2000 (Starling et al. 2005; Lobban et al. 2010; Emmanoulopoulos et al. 2012) . We also find a complex (hybrid) correlation between the monochromatic radio luminosity LR and the 2-10 keV X-ray luminosity LX, i.e. the correlation is unusually weak with p ∼ 0 (in the form LR ∝ L p X ) when LX is below a critical luminosity, and steep with p > 1 when LX is above that luminosity (Bell et al. 2011; Xie et al. 2016) . On the other hand, we also find, from its long-term X-ray spectral evolution, likely a V-shaped index-LX relation (Xie et al. 2016) , i.e., its X-ray spectrum shows a 'harder-when-brighter' behaviour when LX is low (first reported by RXTE observations; see Emmanoulopoulos et al. 2012) , and an opposite behaviour when LX is high. The critical luminosity for the turnover in the LR-LX correlation, estimated to be LX,crit ≈ 1.5 × 10 42 erg s −1 , is consistent with that constrained by the turnover in the index-LX correlation. Under the accretionjet model (Yuan & Narayan 2014) , which has been applied successfully to LLAGN and BH XRBs in their hard (and intermediate) states, Xie et al. (2016) then speculate that the accretion mode has been changed below and above this critical luminosity, i.e. it is a luminous hot accretion flow below LX,crit, and a two-phase (hot gas embedded with abundant cold clumps) accretion flow above it. Moreover, they also successfully modelled the broad-band (radio up to γ-rays) spectrum (Xie et al. 2016 ). Figure 1 shows the long-term light curve of NGC 7213 in hard X-rays over the past four decades, from modified Julian date (MJD) 43985 to MJD 57752. We list in Table 1 the observation time (MJD), the 2-10 keV X-ray flux FX, the X-ray photon index Γ (defined as FE ∝ E 1−Γ , where E is the photon energy), as well as the corresponding satellites In X-rays, NGC 7213 was first identified by HEAO-1 in 1977 (Marshall et al. 1979 ). However, due to the lack of the spectral information (Piccinotti et al. 1982) , we exclude them from our sample (cf. Table 1 ). Since then, NGC 7213 has been observed by almost every X-ray satellite. In this work, we are mainly interested in its long-term evolution, thus we focus on the 2-10 keV band, which is covered by most X-ray missions. X-ray observations, which do not cover this energy band, e.g., those by ROSAT and CGRO, are thus not included in Table 1 . The continuum spectrum in 2-10 keV is all well fitted by a power-law component, while photon index varies in the range ∼ 1.6-2.1 (see Table 1 ). We take the rebinned data set for the RXT E observations, with each bin ∼100d long (see details in Emmanoulopoulos et al. 2012) . In this case, the MJD reported in Table 1 is the average value of each bin for the RXT E data.
Long-term FRED light curve in X-rays
NGC 7213 is also observed frequently by the Swif t/XRT (Burrows et al. 2005) , which has never been reported. We hereby briefly describe the Swif t/XRT data analysis. The Swif t/XRT event data were first processed with XRTPIPELINE (v0.13.2) to generate the cleaned event data. Then we extracted the spectra by using XSELECT from a region of a circle when observed in the photon counting (PC) mode and a box when observed in the windowed timing (WT) mode. The Swif t/XRT spectra were all well fitted with an absorbed power-law model by using XSPEC 12.9.0. To be consistent with data from the literature, the hydrogen column density NH was fixed to 2.04×10 20 cm −2 (Ursini et al. 2015) . The 2-10 keV X-ray flux can then be derived from the spectral fitting results, as reported in Table 1 .
From Figure 1 , we find that the X-ray flux increased by a factor of ∼ 4 in less than one year (∼ 200d, between MJD 44168 and MJD 44374, all are observed by Einstein satellite, cf. Table 1) , and then decreased gradually in the following 30 years. The onset/trigger of the flare may be missed, as the flux before the peak is higher than the lowest fluxes during the decay phase (by 2016 December 30), when obviously the source still does not reach its quiescence. The peak X-ray luminosity of this flare is L X,peak ≈ 4.2 × 10
L Edd ). Correspondingly, the peak bolometric luminosity can be estimated as L bol,peak ≈ 6.8 × 10
L Edd , which is about a factor of 5 brighter than estimations based on later observations (e.g. Emmanoulopoulos et al. 2012; SchnorrMüller et al. 2014) . Here, the X-ray bolometric correction fX is set to fX ≡ L bol /LX ≈ 16, an 'average' value suggested by observations of LLAGNs (Ho 2008) .
As shown in Fig. 1 , the profile of X-ray light curve is quite similar to a FRED form, where both the rise and the decay phases are observed. To quantitatively examine this, we adopt the following FRED function (Equation 1) to model the X-ray light curve,
where the ts and tp are the start and peak time of the flare, F X,peak and τ decay are the peak flux and decay time-scale. As shown by the dotted line in Figure 1 , the light curve agrees with FRED fairly well. The e-folding decay time-scale is constrained to be τ decay ≈ 8116d (≈ 22.2 yr). We note that RXTE may possibly detect a weak reflare that lasts ∼3yr 
Long-term evolution information from other wavebands
NGC 7213 is a bright galaxy in the optical/infrared band, with numerous photometry observations in the literature from as early as 1950s (e.g. Evans 1952 ). However, the aperture size in those early works is too large to obtain the nuclear contribution. For example, the bulge component dominates the emission at the J band even within 1 (Prieto et al. 2002) . Broad lines in optical band are indeed observed (e.g., Phillips 1979; ), but they can mainly provide constrains in BH mass. Practically, there is no useful information on the long-term evolution of NGC 7213 in the optical/infrared band. NGC 7213 was first identified in the radio band by the low-resolution single-dish Parkes 2700 MHz Survey (Wright 1974; Wright et al. 1977) . These detections are before the rise of the X-ray flux. The 2.7 GHz radio flux observed by Parkes is roughly stable (Wright et al. 1977; Sadler 1984) . We caution that there exists a circumnuclear ring of H ii regions at ∼ 2 kpc from the nucleus (Storchi-Bergmann et al. 1996) , and the H ii regions are known to be radio emitters. We did not find any radio observations that cover the period of the fast-rise and the early decay phases of the X-ray emission (∼ MJD 44000-47000). Higher frequency radio observations at 8.4 GHz since 1988, much later after the peak in X-rays, do find an obvious decline trend (Blank et al. 2005; Bell et al. 2011) . There is also a weak reflare detected in the radio band, which is simultaneous with the X-ray reflare detected by RXT E (2006 RXT E ( -2009 Bell et al. 2011) . The long-term radio flux in the 8.4 GHz positively correlates with X-rays in a complex way (cf. Section 2.1; Bell et al. 2011; Xie et al. 2016 ).
A DELAYED TDE OF A MAIN-SEQUENCE STAR
We in this section investigate the TDE scenario for the nuclei activity in NGC 7213. When a star approaches the SMBH at a distance comparable to the tidal radius (rt = R * (MBH/M * ) 1/3 ; cf. Ulmer 1999), immense tidal forces from the SMBH will (partially) disrupt it, resulting in a stream of debris that falls back on to the SMBH and powers a luminous flare. The maximal mass fall-back rate decreases with the BH mass (Evans & Kochanek 1989; Ulmer 1999; Guillochon & Ramirez-Ruiz 2013) :
where M * and R * are, respectively, the mass and radius of the star. Obviously, withṀ fb,peak c 2 /L Edd ∝ M −3/2 BH , it can be sub-Eddington when MBH ∼ 10 8 M , the case in NGC 7213. This makes the TDE scenario attractive. For example, the lack of prominent thermal emission, a component observed in most TDEs, is reasonable in this source, as it may stay in hot accretion flow mode due to low accretion rates (Yuan & Narayan 2014) . Another advantage of TDE scenario is that the resulting accretion disc of a TDE is very compact, i.e. R < ∼ 500 Rs (here Rs = 2GMBH/c 2 = 3 × 10 13 (MBH/10 8 ) cm is the Schwarzschild radius of BH), compared to that of normal accretion discs around SMBHs. Consequently, in X-rays we should not observe any reflection emission from cold accretion gases, which is in excellent agreement with X-ray observations (Bianchi et al. 2003 (Bianchi et al. , 2008 Starling et al. 2005; Lobban et al. 2010; Ursini et al. 2015 , cf. Section 2.1). Besides, the ionizing gas inferred from narrow Fe Kα line in X-rays may just be the unbound debris of the TDE. We additionally note that the observed broad Balmer lines (e.g., Hα and Hβ series) shortly after the flare in this system (Phillips 1979; Schnorr-Müller et al. 2014 ) are consistent with the TDE interpretation. This is mainly because the broad line region is close to the BH, at a distance within ∼ 1 − 10 light days (or typically hundreds to thousands of Rs; Peterson & Bentz 2006) . Despite the uncertainty in the formation of broad line clouds, there is sufficient time either for the wind/outflow launched from the central accretion disc to dynamically move to that distance, or to light and accelerate the pre-existing clouds there.
However, there are still two challenges for the TDE interpretation: one is the duration of the flare and the other is the FRED profile of light curve in X-rays. The duration of most TDEs observed is usually short, of the order of months to one year (for a review on TDE observations, see Komossa 2015) , which is much shorter than the 40yr duration observed in NGC 7213. However, long-duration TDE scenario has been applied to understand the long-term X-ray flares in several sources, i.e. IC 3599 (Campana et al. 2015) , NGC 3599 , 3XMM J150052.0+015452 (Lin et al. 2017a ) and 2XMM J123103.2+110648 (Lin et al. 2017b) , where the whole duration of the latter two is over one decade. Interestingly, unlike those normal TDEs whose decay profiles are power law (e.g., t −5/3 ; Rees 1988; Gezari et al. 2009 ), the decay light curve profile of the two decadelong TDEs (Lin et al. 2017a,b) is also exponential, with the decay time-scale τ decay more than 1000d.
To have a TDE that can last for years to decades, additional mechanism such as slow circularization should operate, i.e. instead of an efficient orbital circularization, the fall-back stream of disrupted gas gradually circularizes to form an accretion disc around the central BH under the viscous influence, after which radiation will emit out (e.g., Guillochon et al. 2014; Guillochon & Ramirez-Ruiz 2015; Shiokawa et al. 2015; Hayasaki et al. 2016) . The accretion will then be determined by the viscous time-scale τvisc, which is much longer than the free fall-back timescale τ fb . Interestingly, with the delay between the stream falling back and the final accretion on to BH, both the long decay time-scale and the FRED light curve can be realized simultaneously (see the supplementary note 7 in Lin et al. 2017a ). Due to the pile-up of accreting gas, the delayed mass accretion rateṀacc naturally shows an exponential decay profile. Following Lin et al. (2017a) , the delayed mass accretion rateṀacc can be expressed as,
The evolution of the mass fall-back rateṀ fb in Equation 3 can be determined through hydrodynamical simulations of the tidal disruption process (e.g. MacLeod et al. 2012; Guillochon & Ramirez-Ruiz 2013; Guillochon et al. 2014 ). The viscous time-scale τvisc can be expressed as (Guillochon & Ramirez-Ruiz 2013) 
yr (4) where α is the viscosity parameter and β is the ratio between the tidal radius rt and the pericentre distance rp, β = rt/rp. Below we investigate whether a delayed TDE can reproduce the FRED light curve observed in NGC 7213. We assume the X-ray bolometric correction to be fX = 16 and the radiative efficiency to be = 0.1 cf. Section 2.2, in order to compare the modelling light curves with observations. We simplify the modelling by using the analytical approximations in Guillochon & Ramirez-Ruiz (2013) ; Guillochon et al. (2014) , i.e. we take a power-law dependence of the mass fall-back rateṀ fb on MBH, stellar mass M * and stellar radius R * as (Guillochon et al. 2014 )
HereṀinit(β) is the mass fall-back rate of a solar type stellar disrupted by a 10 6 M SMBH, which comes from detailed numerical simulations in Guillochon & Ramirez-Ruiz (2013) . In order to derive theṀ fb , we also take the interpolation method for different impact parameter β (Guillochon et al. 2014) . We assume the disrupted star is a main-sequence star, with mass-radius relation given in Tout et al. (1996) , and the polytropic index of the disrupted star to be γ = 5/3. With fitting formulae given above, the impact of different parameters can be understood easily. For example, with other parameters fixed, smaller β ( 1) means the pericentre of the star moves outwards. Consequently, τvisc will be larger, i.e. we will have a longer duration flare. Meanwhile, the tidal force will be weaker, thus star could eventually survive the encounter and a smaller fraction of its mass will be captured by the BH (Guillochon & Ramirez-Ruiz 2013) . The dependences on β for the evolutions of many quantities have been investigated in Guillochon & RamirezRuiz (2013) . Here we simply chose a typical value β = 1.0. The BH mass is fixed as MBH = 10 8 M (Blank et al. 2005; Schnorr-Müller et al. 2014) . We adopt the 'Emcee' implementation (Foreman-Mackey et al. 2013 ) of the Markov Chain Monte Carlo (MCMC) sampler to constrain the other two parameters M * and α. From the posterior samples, we obtain that M * = 4.27 ± 1.55M (the corresponding R * = 2.41 ± 0.49R ) and an extremely low viscous parameter α = 2.85 ± 1.44 × 10 −5 . The corresponding viscous time-scale is about 20.34 yr (Equation 4), which is similar to the observed e-folding decay time-scale. The light curve of a delayed TDE with the best-fitting parameters (M * = 4.27M and α = 2.85 × 10 −5 ) is shown as the red solid curve in Figure 2 , which is consistent with the observed light curve. We admit that the weak reflare during the decay is not taken into account during the modelling. To conclude, we find that a delayed TDE of a normal star is viable to produce the FRED light curve in X-rays as observed in NGC 7213.
At last, we need to discuss the AGN activity of NGC 7213. We obviously cannot rule out the possibility of the pre-TDE nuclear activity, especially considering the detections in X-ray and radio band before the onset of the flare (Marshall et al. 1979; Piccinotti et al. 1982; Wright 1974; Wright et al. 1977) . The expected TDE rate in AGN is much higher than the quiescent galaxy (Karas &Šubr 2007; Kennedy et al. 2016) . However, only a few flares/outbursts in AGN have been considered as TDEs. For example, the longduration flares in the two AGN, NGC 3599 and IC 3599, have been argued as TDEs Campana et al. 2015) . The host galaxy of typical TDE ASASSN14li has also been detected in radio band long before the outburst, which indicates the possible AGN activity (Alexander et al. 2016) . The coincidence of the optical transient CSS100217:102913+404220 with the nuclear of its host galaxy makes it as a candidate TDE in the narrow-line Seyfert 1 galaxy (NLS1). Recently, the transient PS16dtm was interpreted as a TDE in the NLS1 galaxy (Blanchard et al. 2017) . The newly formed accretion disc during the TDE may change the geometry of the pre-existing accretion disc, which causes an unusual evolution of X-ray luminosity (Blanchard et al. 2017) . There are some studies that are trying to investigate the effects brought by the presence of the pre-existing accretion flow. Bonnerot et al. (2016) found that the ambient gas on the TDE bound debris stream, in some cases, will dissolve a significant part of the stream. Interestingly, the interactions between the debris stream and the pre-existing accretion flow can potentially stall the stream far from the SMBH, and lead to a dim and long flare (Kathirgamaraju et al. 2017) . For example, the accretion time-scale will be ∼10 yr and the corresponding accretion rate will be 0.01 L Edd for a 10 6 SMBH (Kathirgamaraju et al. 2017 ).
A NEWLY TRIGGERED AGN
Based on the radio spectral properties, it is argued that NGC 7213 is a gigahertz-peaked spectrum (GPS) source (Blank et al. 2005; Hancock et al. 2009 ). The compact radio emission site (< 3 mas, or equivalently < 0.33 pc; cf. Blank et al. 2005) implies that NGC 7213 could possibly be a newly triggered young radio galaxy.
One scenario for the trigger of the short-lived GPS sources is the radiation-pressure-driven instability proposed by Czerny et al. (2009) . This model has been applied to numerous systems, e.g., the repetitive flares with time-scales of tens of seconds observed in two BH XRBs, GRS 1915+105 and IGR J17091−3624 (Belloni et al. 2000; Altamirano et al. 2011) , and one NS XRB, MXB 1730−335 (Bagnoli & in't Zand 2015) , the short-lived compact young radio sources (Czerny et al. 2009; Wu 2009 ), the flares in AGNs IC 3599 and NGC 3599 (Grupe et al. 2015; Saxton et al. 2015) and even the outbursts in ultra-luminous sources ESO 243−49 HLX-1 (Sun et al. 2016; Wu et al. 2016) . We caution that the flares in the two AGNs (IC 3599 and NGC 3599) are also inferred to be TDEs (Montesinos Armijo & de Freitas Pacheco 2011; Saxton et al. 2015; Campana et al. 2015) .
However, from theoretical point of view, the presence of this instability is actually under active debate, e.g., opposite results can be found in different numerical simulations (Hirose et al. 2009; Jiang et al. 2013; Mishra et al. 2016; Sadowski 2016) . Apart from this debate, one prediction of the radiation-pressure-driven instability model is that there exists a universal correlation among the duration of the outburst, the peak bolometric luminosity, and the viscosity parameter of the accretion disc α (Czerny et al. 2009; Wu et al. 2016) , i.e., log(T burst /yr) = 1.25 log(L bol,peak / erg s −1 ) + 0.38 log(α/0.02) − 53.6. Interestingly, the flare observed in NGC 7213, with a duration of ∼20 yr, peak bolometric luminosity ∼ 7 × 10 43 erg s −1 (see Section 2.1), and α ≈ 0.01 (Xie et al. 2016) , agrees with this correlation.
However, there are several pieces of evidence against the radiation-pressure instability model. First, the radiationpressure instability should occur in the high-luminosity regime (Shakura & Sunyaev 1973; Lightman & Eardley 1974; Janiuk et al. 2002) . For example, the average luminosity of the sample in Wu et al. (2016) is about 0.3 L Edd . Czerny et al. (2009) gave a threshold accretion rate for the radiation-pressure instability ∼ 0.025Ṁ Edd . However, the peak luminosity of this flare of NGC 7213 is still lower than the luminosity required by the radiation-pressure instability. Secondly, a slow-rise-fast-decay light curve is the characteristic property of the radiation-pressure instability model (Janiuk et al. 2002 (Janiuk et al. , 2004 Janiuk & Czerny 2011; Czerny et al. 2009; Grzȩdzielski et al. 2017) . For example, the duration for which the flux changes by one order of magnitude during the rise phase is two or three times longer than that during the decay phase (see the simulated light curves for a 10 8 M SMBH in fig. 3 of Czerny et al. 2009 ). This is contradictory to that observed in NGC 7213, where (decay time-scale)/(rise time-scale) > 10 (cf. Figure 1) . Thirdly, the typical amplitude of an SMBH flare driven by radiation-pressure instability is about 2-3 orders of magnitude (e.g. Czerny et al. 2009 ); for comparison, the amplitude in NGC 7213 is only ∼5-6 (cf. Section 2.2). Smaller amplitude flare can be produced on the condition that the viscous stress of angular momentum transport has a stronger dependence on the gas pressure than the total (gas+radiation) pressure (Grzȩdzielski et al. 2017) , However, such dependence seems unlikely, as the magnetohydrodynamical simulations confirm that the viscous stress should be proportional to the total pressure, not other variants (Hirose et al. 2009; Blaes 2014 ). Considering the above reasons, we disfavour the operation of radiationpressure instability in NGC 7213.
THERMAL-VISCOUS DISC INSTABILITY MODEL
The thermal-viscous DIM model (see review in Lasota 2001) is first to explain the outburst of dwarf nova and then is applied to low-mass X-ray transients (LMXBTs). Although the idea of applying this disc instability in AGN was proposed decades ago (e.g., (Lin & Shields 1986; Siemiginowska et al. 1996; Burderi et al. 1998; Hameury et al. 2009 )), there is still no evidence of this mechanism to operate in any AGN. The DIM can naturally produce a FRED light curve (Cannizzo 1994; Cannizzo et al. 1995; King & Ritter 1998) . The extended exponential decay will be achieved when the disc can stay in hot state and maintains a quasi-steady surface density profile during the outburst (King & Ritter 1998; Lasota 2016 
2 is the Eddington accretion rate. Numerical calculation also shows that the critical radius for instability is orders of magnitude of 100 Rs for a 10 8 M BH at 0.01Ṁ Edd accretion rate (Janiuk et al. 2004; Janiuk & Czerny 2011 ). The viscous time-scale at the critical radius is (e.g. Eq.6 in Lasota 2012) τvisc ∼ 10 Therefore, here is one serious problem with the DIM application in NGC 7213 that the decay time-scale predicted by DIM is much longer than that observed in NGC 7213. This is actually a well-known challenge for the application of DIM to AGNs (Lin & Shields 1986 ). We thus disfavour the DIM model as the trigger of the flare observed in NGC 7213.
SUMMARY
Among the variability analysis, the shape of the long-term light curve can be served to diagnose its physical mechanism. We summarize the main observational characteristics of this X-ray flare of NGC 7213 as follows: This flare lasts nearly 40 years. The peak bolometric luminosity of this flare is ∼ 0.01 L Edd . The X-ray light curve shows a FRED profile (see Figure 1) . The e-folding decay time-scale is approximately 8116d (≈ 22.2 yr). The amplitude of the flare is constrained to be larger than ∼ 5-6, as the trigger of this flare may still be missed and it has not recovered back to its quiescence (2016 Dec).
We then examined the possible variability models proposed in the literature, and find that either the newly triggered AGN scenario (driven by radiation-pressure instability) or the thermal-viscous DIM fails to explain some key properties observed in NGC 7213, thus we ague them unlikely. For examples, the radiation-pressure instability is incapable to produce the FRED profile, and decay time-scale from the thermal-viscous DIM is several orders of magnitude longer than that observed in NGC 7213. A delayed TDE of a main-sequence star is favoured. The disruption of a star by a massive SMBH (∼ 10 8 M ) can produce a longduration flare with low peak luminosity, and a small fraction of mass is accreted by the SMBH in the case of small impact parameter (Guillochon & Ramirez-Ruiz 2013) . Additionally, if the disrupted bound stream suffers slow circularization, an exponential decay profile can be produced (Lin et al. 2017a) . So the X-ray light curve of NGC 7213 fits the delayed TDE scenario quite well, as confirmed by our detailed light-curve modelling (Figure 2 ). Under the TDE interpretation, the flare in NGC 7213 has several unique properties compared to others. First, TDEs normally happen around less massive SMBHs, while in NGC 7213 it is a partial disruption of a star around a MBH ∼ 10 8 M BH. Secondly, normally the peak bolometric luminosity of TDEs is around or above the Eddington luminosity, but this one is highly sub-Eddington, L bol,peak ∼ 0.01 L Edd . Thirdly, the flare in NGC 7213 lasts more than four decades, which is much longer compared to others.
